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▪ Every year, over 36,000 nurses become injured due to transferring patients. Most of 
these transfers are from a hospital bed to a chair or from a chair to a hospital bed. 
The main injury sustained due to lifting patients to transfer them was musculoskeletal 
disorder (MSD) or lower back pain. Due to these injuries, nurses will have to take off 
work to rest to heal causing further stress in the hospital ward they work in. To 
mitigate the occurrence of these injuries, the senior design team Triple C JT Robotics 
was tasked with designing and constructing a Robotic Patient Transfer Device.
▪ The main objective for this project was to design and construct a Robotic Patient 
Transfer Device (RPTD). In doing so, the following needs had to be met by the device:
1. To transfer the patient from multiple positions
2. The transferring process in the past four requirements has to be ergonomically 
safe for the nurse or caretaker.
▪ The benefits from using this device are the following:
1. Patient-Centric- Needs of the patient (Safety)




▪ The RPTD was designed to have five main components:
1.   Scissor Lift: provides vertical motion of device.
2. Robotic Arms: automates transfer of patient with actuator driven arm mounted 
sling mechanism. The three robotic arms (upper and lower arms, and hip slider 
plate) allow for lateral movement of patient.
3.   Frame: allows for arranging the patient in the proper position to transfer them 
safely.
4. PCB Control Board and Battery Supply: Arduino controlled H-bridge motor drivers 
and DC battery source to supply portable centralized controls.
5. Harness/ Sling: allows for secure transfer of patient. The sling also allows the 
device to easily transfer patients over wheelchair rails and other obstacles
Design and Approach
▪ Through intensive research, Triple C JT Robotics produced an innovative device to 
transfer patients from a bed to a chair, and from a chair to a bed using robotic arms. 
By implementing a safety factor of 1.5 to the required weight of 350 pound to 
produce a 525 pound maximum load, the team was able to produce a computer aided 
drawing (CAD) model that could withstand the weight and moment produced on the 
system to safely transfer the patient as seen in the figure below. The Finite Element 
Analysis performed on the RPTD gave a minimum safety factor of 1.63 which is above 
the specified safety factor of 1.5. 
▪ To find out if the device was feasible, a Stress analysis was performed on each 
component of the device. Further, calculations were taken on the linear actuators and 
extensions to ensure that the components would work under maximum load with the 
1.5 safety factor included. This is to guarantee the safety of the patient while the 
device is in use.
▪ Triple C JT Robotics created a procedure manual on how to use the device for various 
positioning arrangements the patient may be in.
Results and Discussion
▪ The Robotic Patient Transfer Device (RPTD) purpose is meant to mitigate the injuries 
among healthcare workers by automating the transfer of the patients.. Those 
situations being from bed to device, device to chair, chair to device, and device to 
bed.  
▪ The analysis done on the arm design shows its ability to support a patient’s weight 
while maintaining safety factor throughout the system above the specifications 
tolerance of 1.2 - 1.5. 
▪ The bill of materials will be submitted for order before the end of the fall semester. 
This product provides a patient transfer experience that is safe, comfortable, and 
versatile, which the market is lacking.
ConclusionSpecifications and Design Constraints
Specifications
• Lift Patients up to 350 lbs.
• Incorporate a 1.5 safety factor for the load on the device.
• Must be compatible with wheelchairs.
• Up to 6 hours of continuous use.
• Device must be able to store in a room when not in use.
• The device must be maneuverable with wheels.
• The device must have an indoor positioning system.
Design Constraints
• $4,000 budget
• Fulfill the needs and satisfy the customer.
• The quality must be of medical standard.
• Ensure that the required resources (tools, materials, parts, etc.) are available to 
construct the RPTD.
• Have fully functional RPTD by April 01, 2020.
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